Background: Human subcutaneous myiasis is an endemic, understudied disease in Ethiopia. Objective: The aim of this study was to assess knowledge, perceptions and practices in different urban and rural communities of Jimma Zone, southwestern Ethiopia, related to human myiasis. Method: A cross-sectional, descriptive, comparative study was carried out during March -June 2005 in 5 urban and 3 rural kebeles in Jimma Zone. Kebeles were chosen by random sampling and a total of 1,272 households were selected by systematic random sampling technique for interview. Results: Most subjects (60.0%) mentioned lying on damp soil as the cause of myiasis. More urban than rural communities who wore un-ironed clothes had myiais infestation (p< 0.05). Myiasis was reported to be common in the lower extremities (65.6%), upper extremities (56.7%), abdomen (48.9%) and back (34.9%). A total of 86% dwellers responded that myiasis was more common during the wet season. More than half of the interviewees were knowledgeable about the clinical presentation of the disease. The most common signs and symptoms were itching (94.0%), pus discharge (82.9 %) and papules (79.5%). The majority (87.9%) of the study subjects treated infestations with hot matches. Wearing dry clothes (38.6%) was reported to be effective preventive measure. Nearly 64.8% of the rural and 68.7% of the urban communities knew that human subcutaneous myiasis is preventable. Conclusion: Due to the low levels of knowledge about myiasis, we recommend that community health education programs be developed through the health services to raise the awareness levels about this infestation to the general population. [Ethiop.J.Health Dev. 2007; 21(2):166-172] 
Introduction
Myiasis, known as hultukko by the Oromos of Southwestern Ethiopia and as yebissana til by the Amharas, is an infestation of organs and tissues of humans and animals by diptera larvae hatching from eggs laid by non -biting flies on wet clothes, animal feces and other humid objects. The larvae hatch and penetrate the skin, causing inflamed nodules in the host. When mature, they wriggle out and fall to the ground to pupate (1) . Infestations may be classified as accidental, facultative or obligate. Human cases are considered obligate and often result in subcutaneous infestation or furuncular myiasis (2) (3) (4) (5) . Two species of flies may serve as carriers: Cardilobia anthropophaga Grunberg (Diptera: Calliphoridae) in Africa and Dermatobia hominis (Diptera: Cuterbidae) in South America (6) . C. anthropophaga, the tumbu fly, is an obligate parasite that occurs through most of sub-Saharan Africa (4) .
Infestation by C. anthropophaga larvae causes persistent pruritic and painful furuncular lesions with central necrosis and purulent discharge. Skin infestation may involve several larvae and any part of the body may be affected (7) . Initially the lesion starts as a small papule containing the larvae which may be itchy or pricking at intervals. After 24 hours of larval deposition, a small slightly reddened papule 2-3mm in diameter appears which enlarges into a dome shaped nodule that conveys a stinging sensation and considerable pain. The nodules are shiny and black (8) . As the papule increases in size, the recurring symptoms may cause sleeplessness. Local lymphadenopathy, fever and general malaise may occur. In the orbit, the larvae can cause serious pathology, including ophthalomyasis (9) , including loss of the eye and fatal cerebral myiasis in children (7) . Extraction of larvae and application of vaseline or a drop of oil are effective therapeutic measures for primary infestations and antibiotics for secondary infections (10) .
In Ethiopia, little is known about human myiasis infestation and its distribution. Mehari (11) reported a 21% prevalence rate of subcutaneous myiasis from an interview survey conducted among 174 students at Jimma Institute of Health Sciences in Jimma town. However, there is no published and documented information on knowledge, perceptions, and practice of human myiasis in both urban and rural communities. Therefore, the present study was conducted to assess community perceptions and practices about human myiasis, as well as its prevalence and designed with a view to develop community health education programs.
Methods
The study was carried out during March-June 2005 in Jimma town and 3 nearby rural kebeles in Jimma Zone, which are located in the humid highlands of southwestern Ethiopia. Administratively, the zone is subdivided into 13 woredas (districts). According to the Central Statistical Authority of Ethiopia (12) , the population of the zone was estimated to be 2,779,108 in 2006. The livelihood of the people of the zone is based on subsistence mixed agriculture involving crop cultivation and animal husbandry. The staples are maize, Enset (Ensete ventricosum) and other root crops, with supplemental cattle and small livestock raising. Coffee, grown on plantations and in forests, is the major cash crop. Jimma, the administrative center of Jimma Zone, is divided into 13 kebeles and had an estimated population of 110,000 in 2002/03 (12) .
A household-based, cross-sectional descriptive study design was employed to assess community perceptions and practices regarding causation (sources of infestations), clinical signs and symptoms, modes of transmissions, treatment measures and prevention of human myiasis infestations.
The study population included communities living in 5 of the 13 kebeles of Jimma town and of 3 rural kebeles located 4-5 km east and west of the town. Using simple random sampling technique, 5 urban kebeles and 3 rural kebeles (peasant associations) were selected on the basis of accessibility for urban/rural comparison. The sample size was determined using the formula for estimating a single proportion of 3357 households of urban communities taking into account α = 0.05 and 80% power detection (13) . Thus the sample size for the urban community was determined to be 636 households. An equal number of households were selected from 3 rural kebeles giving a total sample size of 1272 after adding 5% for an anticipated non-response rate. The allotted sample size for the 3 urban kebeles was obtained using a probability proportional to the population size of the selected kebeles. Systematic sampling technique was employed to select households after random selection of the first sample household. The sampling interval was 5 households for urban kebeles and 3 households for the rural kebeles.
Interviews were conducted with one available adult member in each household using a semi-structured, pretested interview schedule. Closed-ended questions were prepared in Oromiffa and Amharic to be used during interviews. Face-to-face interviews were carried out by trained interviewers (3 male and 2 female students from Jimma University) who were conversant to the local Oromiffa and Amharic languages and accompanied by the investigators. In both urban and rural kebeles, all selected study subjects agreed to participate in the study.
The collected data were edited by the investigators and entered into a computer. Data were analyzed using Excel-2003 Microsoft Corp. and SPSS for Windows, version 11.0 programs.
Results
A total of 1,272 persons in the selected 1,272 households (636 urban and 636 rural) were interviewed, giving a 100% response rate. Interviewers revisited each selected household in the same day or the following day if selected houses were locked or no one found at home. Most of the respondents were in the age group of 15-44 (75.9%), female (56.1%), married (68%), literate (63.5%), Oromo (60.2%) and Moslems (54.1%), but considerably more single persons, males, literate persons, and members of the Orthodox religion and Amhara ethnic group lived in the town (Table 1) .
Self-reported life-prevalence of human myiasis was similarly high both in the rural (55.8%) and urban (50.8%) areas. But infection rates were higher among females in rural areas whereas they were higher in males in the urban kebeles and showed a variable age distribution in the two areas. Whereas rates were above 20% in both pre-school and school children and gradually declined among both males and females after age 14 years in the rural communities, they peaked at 15-44 age groups in the urban kebeles ( Table 2 ). The highest prevalence rate was found during the beginning of the rainy season.
Relatively more urban than rural respondents provided correct answers to the question on the perceived causes (or transmission routes) of myiasis, with 69.8% vs 50.9% mentioning lying on damp soil, 27.2% vs 10.7% contact with contaminated damp cloth, and 9.8 vs 0% un-ironed clothes in the urban and rural communities, respectively. Similarly, fewer urban than rural respondents provided wrong answers, with the exception of the response "dirty persons" (Table 3 ). Closest to one-fifth of the respondents did not know any of the transmission routes of human myiasis.
Nearly two-thirds (65.6%) of the study population correctly named the lower extremities. In addition, 56.7% of them mentioned the upper extremities, 48.9% the abdomen, 13.7% the head and neck, 11.2% the chest, and 34.9% the back as the most common sites of fly bites, with relatively small variations between the urban and rural communities. Fewer than 20% of each considered the head, neck and chest regions to be involved.
When asked about the treatment of human myiasis, 88.0% of the respondents mentioned holding heated match sticks over the area of the lesion, 46.9% digital or pressure extraction and 13.4% application of niger seed respectively for (Guizotia abyssinica (L.f) Cass., Asteraceae), Ethiopian kale (Brassica carinata, A. Br., ______________________________________________________________________________________ The majority of both the urban (94.7%) and rural (77.3%) respondents recognized that human myiasis occurs during the two rainy seasons, which usually occur in Jimma Zone from June to September and from February to May. Quite high proportion (88%) of the respondents was willing to participate in and support a community health education program, if such program would be launched in their communities ( Table 5 ). The most common signs and symptoms of myiasis were said to be itching (94.0%), pus discharge (82.9%) and papules (79.5%). The distribution of these and lesser symptoms showed no major differences between rural and urban areas ( 
Discussion
The results of this study reveal high levels of knowledge about the cause, signs and symptoms, and treatment of human myiasis but also misconceptions that need to be addressed in any prevention and control program. Having lived in the myiasis-endemic area of Jimma Zone, many people appear to have learned over the years to associate larval skin infestations with lying on damp soil, wearing damp clothing contaminated with excrements and unironed clothing.
The responses provided by the participants of this study on signs and symptoms tend to corroborate with the findings by Mehari (11) , who reported that papules, pain, itching and pus discharge were the main clinical presentations of human subcutaneous myiasis in another part of Ethiopia. Other studies showed that wearing damp clothes or resting in sandy areas that are likely to have been soiled increase exposure risk in endemic areas, since the flies oviposit usually on sand soiled by urine and feces (6) . Alexander (14) reported that wearing unironed clothes was a cause of myiasis as tumbu flies usually oviposit eggs on unwashed clothes contaminated with urine or feces and clothing laid on the ground or hanging on the washing line to dry.
Some respondents from urban communities of the present study subjects recognized un-ironed clothes as a possible source of myiasis infestation. Radcliffe (15) recommended that all personal laundry be ironed on both sides after drying to kill the larvae that cause subcutaneous myiasis. The relatively higher proportion (19.3%) of all respondents who did not know any exposure risks points out the need to develop health education programs to increase awareness of myiasis and promote preventive behavior in endemic communities.
The due emphasis given by the respondents put on the vulnerability of the extremities; abdomen and back to skin lesions may be due to the greater exposure of these body parts, which may be more easily reached by the larvae, especially when contaminated clothes are worn. Other studies reported that although infestation may occur on any part of the body in contact with the larvae, the feet, buttocks and back are the more commonly affected sites (10, 12) . (2) developed in persons whose skin had been invaded by C. anthropophaga. They reported that the infestation was common in children and newcomers to endemic areas of any age, older natives who had been infested when young were less affected. The high self-reported prevalence of myiasis in both rural and urban areas in Jimma Zone is due to the timing of this study undertaken during the rainy season, which favors larval development and survival. The high prevalence also suggests high awareness and knowledge levels were gained in the study communities outside the formal health services. The higher prevalence reported by pre-school and school children in rural than urban communities may be due to earlier exposure of rural residents to infective larvae as part of their agricultural and domestic activities and concomitant early acquired immunity. Urban dwellers, on the other hand, may be more protected in the urban socio-economic and physical environment during childhood and become into closer contact with infective larvae after leaving elementary school and starting to work.
The considerable preventive knowledge of the study members reflects an understanding of female fly feeding preference for urine-and feces-contaminated soil (16) and oviposition in dark places (17) . More than 60% of the study subjects in both urban and rural communities knew one or more preventive measures for subcutaneous myiasis. The fact that one-fifth of the respondents did not know any preventive measures appears to be due in part to little or no formal education or limited healthpromoting information from health services in the absence of a health education program dealing with human myiasis in Ethiopia. Most respondents were knowledgeable about the treatment of myiasis. Both communities mentioned heating the lesion with match sticks as the most common treatment of the disease. The heat entices the tumbu fly (putsi fly) larvae to leave the cutaneous tissue far enough to be removed with small forceps (6) . In this study, application of different kinds of oils was also mentioned as an effective method of treatment. Other studies reported that indigenous people in endemic areas bind a piece of pork fat over the lesion to induce the larvae to emerge (18) or suffocate the larvae by applying liquid paraffin, petroleum jelly or mineral oil or apply grease over the spiracles, which stops their oxygen supply and induces the larvae to partly extrude from the lesion (19, 20) .
The proportion of rural respondents (86.9%) who practiced digital/pressure extraction was by far greater than that in urban communities (7.0%). This practice may worsen the situation as attempts to expel the larvae by pressure on or around the lesions can result in secondary infections, abscesses and even fatal outcomes (21) , and maceration of the larvae may also cause severe inflammatory reactions (21, 22, ) .
In this study, the treatment practiced by the community to remove the fly larvae intact using needles is a cause of concern. Although the proportion of respondents (7.7% rural, 1.2% urban) who practiced digital extraction was relatively low, this practice may result in the transmission of HIV and other infectious micro-organisms, especially if these needles are used by different persons (23) .
The general agreement made by among respondents about the seasonality of this skin infestation may be attributed to increase contact between non-human hosts of the fly larvae and possibly greater survival of both flies and larvae during the wet season. Blacklock and Thompson (16) reported that the seasonal distribution of human myiasis was associated with rat burrows being flooded and rats being in closer contact with human habitations.
It is not clear from the results if the higher levels of knowledge among urban residents are due to their presumably better health services coverage or higher socio-economic level than that of rural populations.
In conclusion, this study indicates a higher prevalence of myiasis in Jimma Zone and highlights the need for further studies aimed at assessing the extent of the myiasis problem in other parts of Ethiopia. This should include identifying relevant local knowledge, perceptions and health behaviors towards further raising community awareness about this preventable health problem and promoting, and developing cost-effective and feasible interventions. The information obtained through such studies may form the basis for innovative community based health education programs by the health services and schools. The high infestation rates among susceptible school-aged children warrant particular attention.
